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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a surface acoustic wave device with a (ij? 
small size at a low cost and with excellent productivity. 

3' 4- ,7- 

SOLUTION: The manufacturing method includes at least r ..■ -.l. v.ijc-'i.v^ . — «r-W 
a step of generating a plurality of surface acoustic wave !3 i ^w --fe^^^^M^^ ; 



elements by forming come-line electrodes on one major '"^ a»."~ 

side of a piezoelectric substrate, a step of arranging a 
plurality of the surface acoustic wave elements by < 

opposing one major side to an aggregate of flat base _ 

substrates and applying flip-chip connection of a plurality E'^^^^'^^ fei^^af 
of the surface acoustic wave elements to the aggregate 
of the base substrate via a bump at a prescribed interval, 
a step of sealing a plurality of the surface acoustic wave . 
elements by pressing and heating a sealing resin sheet 

to a side opposed to the one major side of a plurality of the surface acoustic wave elements, 
and a step of slitting the seal resin sheet and the aggregate of the base substrates at the 
same time so as to separate the seal body by each surface acoustic wave elements. 
Depressing and heating the seal resin sheet allows the seal resin to intrude the gap of the 
surface acoustic wave elements so as to seal a plurality of the surface acoustic wave 
elements subjected to flip-chip connected to the aggregate of the base substrates at the same 
time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which produces two or more surface acoustic elements by 
forming a ctenidium-like electrode in one principal plane of a piezo-electric 
substrate, The process which said one principal plane is made to counter the 
^Ogregate of a plate-like base substrate, and arranges said two or more surface 
acoustic elements, sets predetemriined spacing and carries out flip chip bonding 
of two or more surface acoustic elements concerned to the aggregate of the base 
substrate concerned through a bump, By pressing and heating sheet-like closure 
resin to the field which counters said one principal plane of two or more of said 
surface acoustic elements The manufacture approach of the surface acoustic 
wave equipment characterized by having at least the process which closes two 
or more surface acoustic elements concerned, and the process which cuts 
simultaneously the closure resin of the shape of said sheet, and the aggregate of 
said base substrate, and separates a closure object for said every surface 
acoustic element. 

[Claim 2] The closure resin of the shape of said sheet is the manufacture 
approach of the surface acoustic wave equipment according to claim 1 
characterized by being an epoxy resin. 

[Claim 3] Said base substrate is the manufacture approach of the surface 
acoustic wave equipment according to claim 1 characterized by being a resin 



substrate. 

[Claim 4] The process which said base substrate is a substrate made from an 
alumina, and cuts simultaneously the closure resin and said base substrate of 
the shape of said sheet is the manufacture approach of the surface acoustic 
wave equipment according to claim 1 characterized by being a dicing process. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the manufacture 
approach of surface acoustic wave equipment, and relates to the manufacture 
approach of surface acoustic wave equipment suitable as a frequency filter of the 
terminal for mobile communications etc. especially. 
[0002] 

[Description of the Prior Art] With the metal thin film (IDTilnterDigital Transducer) 
of the shape of a ctenidium established on the piezo electric crystal, surface 
acoustic wave equipment performs conversion with an electrical signal and a 
surface acoustic wave (SAW), is a device which transmits and receives a signal 



and is used for the surface acx)ustic wave filter, the surface acoustic wave 
resonator, the delay circuit, etc. And such surface acoustic wave equipment is 
widely used recent years especially in the field of mobile communications, such 
as a cellular phone, by the merit that thin-shape-izing and a miniaturization are 
possible. Moreover, the demand of the miniaturization to surface acoustic wave 
equipment is also becoming still severer with the miniaturization of a cellular 
phone. FEM (front end module) which made the set the high frequency passive 
circuit elements of a cellular phone is also beginning to appear on the market in 
the world, and has the demand of thin-shape-izing still severer than those for 
cellular-phone manufacturers to SAW for FEM. 

[0003] Conventionally, the following approaches were used as the manufacture 
approach of surface acoustic wave equipment. First, electrode patterns which 
consist of aluminum (aluminum), such as IDT and a terminal electrode, are 
formed on a piezo electric crystal, and a surface acoustic element is produced. 
Next, a metal bump is formed in bonding on a terminal electrode, and a surface 
acoustic element is separated to the piece of an individual (chip) by dicing etc. in 
this condition. And FCB (flip chip bonding) is tipped in ultrasonic 
thermocompression bonding etc. in the core box ceramic package with which the 
external connection terminal and the component connection terminal were 
formed beforehand. By mounting a cap with adhesives, a surface acoustic 
element is sealed in a package. When many core box ceramic packages are 
picking, by dividing from a breaking slot, a package is piece[ of an individual ]- 
ized and surface acoustic wave equipment is completed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional structure 
mentioned above, since a surface acoustic element was mounted in a core box 
package, package size had to be enlarged with about 4 times compared with 
component size by reservation of the tooth space for a mounting precision 
margin, the side-attachment-wall board thickness of a package, etc. Moreover, in 
order to close a surface acoustic element and to mount caps one by one, the 



mounting process also increased, the cap material cost was also generated, and 
cost was high. Furthenmore, thickness of a cap could also be made thin from the 
side on the strength to 0.15mmt extent, but had checked thin shape-ization of a 
SAW device. Furthermore, since the package was piece[ of an individual ]-ized 
by breaking a breaking slot when many ceramic packages were picking, division 
of a thin package and a small package had the problem that it could not do. 
[0005] This invention is accomplished in order to solve the trouble of such a 
conventional technique, the object is small, productivity is good, and it is offering 
the manufacture approach of the cheap surface acoustic wave equipment of cost. 
[0006] 

[Means for Solving the Problem] The process which produces two or more 
surface acoustic elements when the description of this invention fomis a 
ctenidium-like electrode in one principal plane of (1) piezo-electricity substrate, in 
order to attain the above-mentioned object, (2) The process which one principal 
plane is made to counter the aggregate of a plate-like base substrate, and 
arranges two or more surface acoustic elements, sets predetermined spacing 
and carries out flip chip bonding of two or more surface acoustic elements to the 
aggregate of a base substrate through a bump, (3) by pressing and heating 
sheet-like closure resin to the field which counters said one principal plane of two 
or more surface acoustic elements It is the manufacture approach of the surface 
acoustic wave equipment equipped with the process which closes two or more 
surface acoustic elements, and the process which cuts simultaneously (4) sheet- 
like closure resin and the aggregate of a base substrate, and separates a closure 
object for every surface acoustic element at least. 

[0007] According to the description of this invention, by pressing and heating 
sheet-like closure resin, closure resin can reach a base substrate from the 
clearance between surface acoustic elements, and can close simultaneously two 
or more surface acoustic elements by which flip chip bonding was carried out to 
the aggregate of a base substrate. Therefore, the conventional core box ceramic 
package and a cap become unnecessary. 



[0008] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is explained below. In the publication of a drawing, the 
sign identically the same into a similar part or similar is attached. However, a 
drawing is typical and it should care about that the ratio of the relation between 
the thickness of a layer and width of face and the thickness of each class etc. 
differs from an actual thing. Moreover, of course, the part from which the relation 
and the ratio of a mutual dimension differ also in between drawings is contained. 
[0009] (Gestalt of the 1st operation) Drawing 1 is the sectional view showing the 
configuration of the surface acoustic wave equipment concerning the gestalt of 
operation of the 1st of this invention. As shown in drawing 1 , the surface 
acoustic element (chip) by which ctenidium-like electrode 2b was formed in one 
principal plane of the piezo-electric substrate 8 makes this one principal plane 
counter the base substrate 5, and is arranged. Flip chip bonding of a surface 
acoustic element and the base substrate 5 is carried out through the metal bump 
3. Terminal electrode 2a which is a part for a connection with the metal bump 3 is 
formed in one principal plane of the piezo-electric substrate 8 besides ctenidium- 
like electrode 2b. Terminal electrode 2a and ctenidium-like electrode 2b are 
called a "metal pattern." The field which counters one principal plane in which the 
metal pattern (2a, 2b) of the piezo-electric substrate 8 was formed, and the side 
face are covered with closure resin 7. One principal plane in which the metal 
pattern (2a, 2b) was formed is not covered with closure resin 7. Between 
ctenidium-like electrode 2b and the base substrate 5, the hollow field for making 
ctenidium-like electrode 2b spread a surface acoustic wave is formed. 
[0010] Component connection terminal 6a is formed in the field which counters 
the surface acoustic element of the base substrate 5, and external terminal 
electrode 6c is formed in the rear face. Component connection terminal 6a and 
external terminal electrode 6c are connected by beer 6b formed in the base 
substrate 5. Terminal electrode 2a of a surface acoustic element and component 
connection terminal 6a on the base substrate 5 are connected electrically and 



mechanically through the metal bump 3. 

[001 1] Next, the manufacture approach of the surface acoustic wave equipment 
shown in drawing 1 is explained with reference to drawing 2 thru/or each part Fig. 
of drawing 4 . 

[0012] (b) Prepare the wafer-like piezo electric crystal substrate 1 first ( drawing 2 
(a)). As a piezo electric crystal substrate 1 , the single crystal substrate which 
consists of lithium tantalate (LiTa03), lithium niobate (LiNbOS), or a quartz watch 
(Si02) is used. Or it is also possible to replace with these single crystal 
substrates and to use the electrostrictive ceramics substrate which consists of 
lead titanate (PbTi03), titanic-acid lead zirconate (PbZrTIOS (PZT)), or these 
solid solutions. Henceforth, the wafer-like piezo electric crystal substrate 1 is 
called "the piezo electric crystal wafer 1." 

[0013] (b) Next, as shown in drawing 2 (b), fomi the metal pattern which contains 
terminal electrode 2a, ctenidlum-like electrode 2b, etc. in one principal plane of 
the piezo electric crystal wafer 1. As construction material of a metal pattern, 
aluminum (aluminum), copper (Cu), or these alloys are used. Specifically the thin 
film of aluminum of about lOOnm of thickness numbers is formed to one principal 
plane of the piezo electric crystal wafer 1, the photolithography method is used 
using a magnetron mold sputtering system etc., and the register film is exposed 
and developed. And aluminum thin film is selectively etched by using this resist 
film as a mask, and a metal pattern (2a, 2b) is formed. In addition, two or more 
metal patterns (2a, 2b) are formed in the piezo electric crystal wafer 1 so that two 
or more surface acoustic elements can produce simultaneously from one piezo 
electric crystal wafer 1 . 

[0014] (c) Next, as shown in drawing 2 (c), form the metal bump 3 in bonding etc. 
on terminal electrode 2a. Specifically, it is stuck to terminal electrode 2a by 
pressure, vibrating the metal bump 3 ultrasonically. In this case, the adhesive 
property of the metal bump 3 and terminal electrode 2a can be raised by heating 
near terminal electrode 2a. As a metal bump 3, it is desirable to use a golden 
bump. A golden bump is because the adhesive property over terminal electrode 



2a is good and the electric resistance in a contact part is also low. In addition, a 
pewter bump may be used instead of a golden bump. And the piezo electric 
crystal wafer 1 is cut to the piece of an individual in dicing etc. every surface 
acoustic element (chip) 4. Two or more surface acoustic elements 4 which have 
terminal electrode 2a and ctenidium-like electrode 2b in one principal plane of the 
piezo-electric substrate 1 are producible through the above process. 
[0015] (d) Next, as shown in drawing 3 (a), prepare the aggregate of the plate- 
like base substrate 5 with which component connection terminal 6a, beer 6b, and 
external connection terminal 6c were formed. The base substrate 5 is a substrate 
made from an alumina, and prepares two or more aggregates of the possible 
base substrate 5 of picking. With "the aggregate of the plate-like base substrate 
5", two or more base substrates 5 follow plate-like, and are really formed here. 
Component connection terminal 6a is a part for a connection with the metal bump 
3 who mentions later, and the number and arrangement support the metal bump 
3. Moreover, component connection terminal 6a is connected to external 
connection terminal 6c formed in a different field from component connection 
terminal 6a of the base substrate 5 through beer 6b formed in the base substrate 
5. 

[0016] (e) And make one principal plane of a surface acoustic element 4 in which 
ctenidium-like electrode 2b was formed counter the aggregate of the base 
substrate 5, arrange, and carry out flip chip bonding of a surface acoustic 
element 4 and the aggregate of the base substrate 5 through a bump 3. About 
two or more surface acoustic elements 4, the field in which component 
connection terminal 6a of the base substrate 5 was formed is countered, and, 
specifically, the field in which ctenidium-like electrode 2b was formed is arranged. 
And the metal bump 3 is stuck to component connection terminal 6a on the base 
substrate 5 by pressure, adding a heating oscillation to the metal bump 3. By 
performing this flip chip bonding, between a surface acoustic element 4 (terminal 
electrode 2a) and the base substrates 5 (component connection terminal 6a) is 
connected mechanically and electrically through the metal bump 3 (refer to 



drawing 3 (b)). In addition, the adjoining surface acoustic element sets 
predetemnined spacing, and is arranged. 

[0017] (Passing) Next, as shown in drawing 3 (c), two or more surface acoustic 
elements 4 are simultaneously closed to the field which counters one principal 
plane of two or more surface acoustic elements 4 by pressing and heating the 
closure resin 7 of the shape of one sheet. Specifically, sheet-like closure resin 7 
is arranged to the tooth-back side of a surface acoustic element 4 in which 
ctenidium-like electrode 2b is not formed. On the other hand, the heating means 
of heater 10 grade is stuck to the field by the side of external terminal 6c of the 
base substrate 5. And by putting in block two or more whole components to two 
or more surface acoustic elements 4, and pushing sheet-like closure resin 7 by 
the uniform pressure with the press of a plate, closure resin 7 invades from the 
clearance between surface acoustic elements 4, and the base substrate 5 is 
reached. As a result, as shown in drawing 4 (a), by closure resin 7, the perimeter 
of two or more surface acoustic elements 4 covers, and is put. And closure resin 
7 is heated through the base substrate 5 at a heater 10, and it is made to harden. 
Thus, two or more tooth backs and side faces of a surface acoustic element 4 
are closed, and two or more surface acoustic elements 4 are simultaneously 
closed by sheet-like closure resin 7 with the aggregate of **-ed [ bonnet ] and the 
base substrate 5, and sheet-like closure resin 7 by putting sheet-like closure 
resin 7 on the tooth back of two or more surface acoustic elements 4, and 
carrying out heating press. 

[0018] Under the present circumstances, since the hollow field for a surface 
acoustic wave to spread is required for the perimeter of ctenidium-like electrode 
2a, moderate heating press conditions which do not require closure resin 7 on 
ctenidium-like electrode 2b must be chosen. Moreover, the masking tape for 
holding the sheet configuration of closure resin 7 at the beginning has pasted the 
table rear face of sheet-like closure resin 7. When pressing the condition 7 
shown in drawing 3 (c), i.e., sheet-like closure resin, to a surface acoustic 
element 4, the protection sheet of the field by the side of a surface acoustic 



element 4 is removed. However, the protection sheet of another field is not 
removed but applies a uniform pressure to sheet-like closure resin 7 through this 
protection sheet, and a surface acoustic element 4 should cover and hang 
according to the condition 7 shown in drawing 4 (a), i.e., sheet-like closure resin, 
- after closure resin 7 hardens, another protection sheet is removed. In addition, 
since closure resin 7 is heated through the base substrate 5, it can be made to 
harden towards the front face of closure resin 7 to the resin 7 which invaded from 
the clearance between surface acoustic elements 4, and reached the base 
substrate 5. 

[0019] In addition, it can also heat to this reverse from the press fixture (plate in 
above-mentioned example) side of closure resin. If heating press is carried out 
on the temperature conditions to which solidification of resin does not progress at 
this time, before resin solidifies, a base substrate can be reached enough, and 
good closure can be obtained. Namely, what is necessary is just to make it go up 
to curing temperature, after it presses at the low temperature at which 
crosslinking reaction does not advance and resin reaches a base substrate, 
when thermosetting resin, such as an epoxy resin, is used. Thereby, closure 
resin can invade into homogeneity and can fully prevent generating of 
concordance, air bubbles, etc. in a component configuration. 
[0020] {**) - finally, as shown in drawing 4 (b), the surface acoustic wave 
equipment shown in drawing 1 can be manufactured by cutting much aggregates 
of the base substrate 5 of picking by approaches, such as dicing, with sheet-like 
closure resin 7. The sheet-like closure resin 7 and the aggregate of the base 
substrate 5 which were hardened are simultaneously cut every surface acoustic 
element 4 using the dicing equipment specifically used in case the piezo electric 
crystal wafer 4 is cut. 

[0021] As explained above, according to the gestalt of operation of the 1st of this 
invention, by pressing and heating sheet-like closure resin 7, closure resin 7 can 
invade from the clearance between surface acoustic element 4 comrades, and 
can close simultaneously two or more surface acoustic elements 4 by which fiip 



chip bonding was carried out to tlie aggregate of the base substrate 5. Therefore, 
the conventional core box ceramic pacl<age and a cap become unnecessary, 
[0022] That is, a device can be miniaturized by using as the plate-lil<e base 
substrate 5 the ceramic package which was a core box conventionally. Moreover, 
by using as sheet-like closure resin component tooth-back protection which was 
the piece cap of an individual conventionally, and closure of a component, while 
being able to carry out [ thin shape ]-izing of the device, productivity also 
improves. And the problem on the process at the time of thin-shape[ a 
miniaturization and ]-izing is also lost by performing piece-ization of an individual 
of the device which was being conventionally broken by the breaking slot by the 
package dicing of closure resin 7 and the base substrate 5. 
[0023] If it puts in another way, by not using the piece resin of an individual 
prepared every surface acoustic element 4, but closing simultaneously a majority 
of two or more surface acoustic elements 4 using the resin 7 of the shape of a 
sheet in which picking is possible, and carrying out package cutting of a base 
substrate and the closure resin, it is small and a thin shape, and productivity is 
good and can obtain reliable surface acoustic wave equipment low [ a price ]. 
[0024] (Gestalt of other operations) As mentioned above, although the gestalt of 
the 1st operation indicated this invention, if this invention is limited, he should not 
undei^tand the statement and the drawing which make a part of this disclosure. 
The gestalt, example, and employment technique of various altemative 
implementation will become clear to this contractor from this disclosure. 
[0025] In the gestalt of the 1st operation, although the substrate made from an 
alumina was used as a base substrate 5, this invention is not limited to this. 
Instead of the substrate made from an alumina (aluminum 203), other ceramic 
substrates, such as alumina crystallized glass (LTCC) boron nitride (BN), 
aluminum night RAIDO (AIN), and low-temperature baking type, can be used. 
When these ceramic substrates are used, it can be with dicing equipment and 
high cutting of precision can be performed. Moreover, good closure nature is 
obtained and a mechanical strength increases. 



[0026] Moreover, resin substrates, such as not only a ceramic substrate but a 
GARAEPO substrate (a glass base material and epoxy resin system printed 
wired board), BT resin (a glass-fabric base material and BT resin system printed 
wired board: Mitsubishi Gas Chemical Co., Inc. make), etc., may be used as a 
base substrate 5. When a resin substrate is used, even if it is cutting process 
other than dicing, it can cut easily. Moreover, there is also a merit, like that it will 
be easy to process it if a resin substrate is used, and cost is cheap. 
[0027] Furthermore, an epoxy resin can be used as sheet-like closure resin 7. In 
this case, adhesion of the epoxy resin with the base substrate 5 and a surface 
acoustic element 4 is good, and since it has the degree of hardness moderate in 
order to protect a surface acoustic element 4 also in respect of hardness, it can 
obtain a reliable device. Even if it is except an epoxy resin, the same 
effectiveness can be acquired by using the closure resin of the shape of a sheet 
which has the same property. 

[0028] Thus, he should understand that this invention includes the gestalt of 
various operations which have not been indicated here etc. Therefore, this 
invention is limited by only the invention specification matter which starts an 
appropriate claim from this disclosure. 
[0029] 

[Effect of the Invention] According to this invention, as explained above, it is 
small, and productivity is good and can offer the manufacture approach of the 
cheap surface acoustic wave equipment of cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the surface acoustic wave equipment 
concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] Drawing 2 (a) thru/or (c) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the1). 

[Drawing 3] Drawing 3 (a) thru/or (c) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the 2). 

[Drawing 4] Drawing 4 (a) and (b) are the process sectional views showing the 
manufacture approach of the surface acoustic wave equipment shown in drawing 
1 (the 3). 

[Description of Notations] 
1 Piezo Electric Crystal Wafer 
2a Terminal electrode 
2b Ctenidium-like electrode 

3 Metal Bump 

4 Surface Acoustic Element 

5 Base Substrate 

6a Component connection terminal 
6b Beer 

6c External connection terminal 
7 Sheet-like Closure Resin 
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